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Abstract 
 
 A novel photocatalyst, titanium dioxide (TiO2) deposited with silver (Ag), was prepared 
by a ultrasonic-assisted sol-gel method and studied for the photocatalytic degradation of 
endocrine disrupting chemicals such as Bisphenol A (BPA) under UV illumination, in order to 
determine its photocatalytic properties. A series of Ag-TiO2 catalysts prepared with different Ag 
dosage were characterized by SEM, EDX, XRD, XPS, and UV-Visible absorption spectroscopy 
and their photocatalytic activity was evaluated in the degradation of BPA in aqueous suspension. 
The experiment demonstrated that the presence of Ag in TiO2 catalysts could enhance the 
photocatalytic oxidation of BPA in aqueous suspension. It was found that the degradation of 
BPA by these catalysts followed the first-order kinetic model. The mechanism of the 
photocatalytic degradation of BPA in this study indicated that the nanosized Ag deposits on TiO2 
particles acted as the sites of electron accumulation where the reduction of adsorbed species such 
as oxygen occur. The enhanced reduction of oxygen through better electron-hole separation in 
Ag-TiO2 particles compared to pure TiO2 particles increased the rates of BPA degradation. In the 
reaction of BPA degradation, the presence of two methyl groups in the BPA structure were 
initially attacked with .OH and/or .OOH radicals which have strong oxidizing power, and then 
followed by the cleavage of the two phenyl moieties. Finally, the photomineralisation to CO2 gas 
occurred via oxidative processes involving carboxylic acids and aldehydes. 
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1. Introduction 
 Natural water environment today is threatened by a variety of hazardous chemical 
substances derived from man-made products. The deleterious effects of chemicals on the earth’s 
ecosystems are a cause for serious concerns. Several of these chemicals, such as azo dyes, 
herbicides, and pesticides, are actually present in rivers and lakes, and are in part suspected of 
being endocrine-disrupting chemicals (EDCs) [1-4]. Although, it is still being discussed whether 
such chemicals have an influence upon human beings or not, it is necessary to develop efficient 
techniques for elimination and decomposition of those EDCs from water and wastewater as soon 
as possible. The photodegradation of such chemicals presented in water and wastewater seems to 
be one of the most promising methods for water and wastewater treatment [5]. 
 
 Bisphenol A (BPA) is widely used as a major component for manufacturing of 
polycarbonate resins and also an antioxidant material for stabilizing many plastics. However, 
BPA is a known EDC due to its estrogenicity. Thus, the inevitable elusion of BPA from plastic 
products into the water environment has recently been identified as a severe form of water 
pollution [4]. Also the leaching of BPA into the natural environment as well as in surface water 
is possible during manufacturing processes and by leaching from final products. Moreover, high 
concentration of BPA can be contained in wastewater from its production factories because it is 
partially removed during wastewater treatment. The wastewater containing BPA can be a source 
of contamination in aquatic environment [6,7]. Although BPA is readily degraded by 
microorganisms [6], biological methods commonly require long time for the wastewater 
containing BPA at high concentration. Therefore, the rapid and simple processes for BPA 
degradation in wastewater are definitely required. 
 
 A variety of treatment techniques are available for the treatment of wastewater which 
contains phenolic compounds have been examined by using chemical [8], biological [9], 
adsorption [10], photochemical [11], and electrochemical [12] procedures. However, only a few 
reports have appeared on the treatment of wastewater containing BPA [4,13]. They examined the 
degradation of BPA in the presence of titanium dioxide (TiO2) as a photocatalyst. 
 
 
4
 During the past two decades, photocatalytic oxidation of organic contaminants with TiO2 
has become attractive and a promising method for water purification [1-4, 8,14]. Under near UV 
irradiation, TiO2 is photoactivated and active oxygen species such as hydroxyl radicals are 
formed on the surfaces of the TiO2 crystals. Most of the organic compounds can be decomposed 
into CO2 and H2O by the attack of these radicals that possess high oxidizing power [8, 14]. 
However, the photocatalytic remediation of contaminated water environments may present a 
potential risk of irregular and unanticipated reactions by active oxygen species during the 
photodecomposition, in which some intermediate products may be even more hazardous than the 
parent compounds [15-16]. In particular, TiO2 photocatalysis in aqueous media probably yields a 
variety of intermediates in uncontrollable radical reactions. Therefore, a safe process of 
photocatalytic oxidation should not only examine the degradation of substrate compounds during 
the photoreaction, but also monitor the mineralization of the substrate organics as well. 
 
In the present study, a series of TiO2 and Ag-TiO2 catalysts were synthesized by an 
ultrasonic-assisted sol-gel method and their photocatalytic activity was evaluated in the 
photocatalytic degradation of BPA in aqueous suspension.  
 
2. Experimental 
 
2.1 Materials 
 Tetra-n-butyl titanate (Ti(O-Bu)4) and silver nitrate (AgNO3) with analytical grade were 
purchased from Aldrich Chemical Company., USA and used as titanium and silver sources for 
the preparation of TiO2 and Ag/TiO2 photocatalysts. BPA (2,2-bis(4-hydroxyphenyl) propane) 
with analytical grade was obtained also from Aldrich and used without further purification. The 
molecular structure of BPA is shown in Fig. 1. Deionized doubly-distilled water was used for the 
preparation of all solutions. 
 
[Fig. 1] 
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2.2 Preparation of photocatalysts 
 The silver-deposited TiO2 samples (Ag-TiO2) were prepared by the ultrasonic-assisted 
sol-gel method with the following procedure: 21 ml of Ti(O-Bu)4 was added into 80 ml of 
absolute ethanol; The resulting Ti(O-Bu)4-ethanol solution was stirred in an ice bath; 2 ml of 
water and 0.2 ml of HNO3 (50%) were added into another 80 ml of ethanol to make an ethanol-
water-HNO3 solution; The ethanol-water-HNO3 solution was slowly added to the Ti(O-Bu)4-
ethanol solution under stirring and cooling with ice [17]; When the resulting mixture turned to 
sol, the AgNO3 solution was dripped in it; The dispersion was placed in a supersonic bath, stirred 
vigorously with a glass-stirring rod, and kept at 25oC throughout the whole process; After 
sonification for 30 min, 1-2 ml of water was dripped into the dispersion at a rate of 0.5 ml min-1 
until gel was formed; The gel was placed for 24 h at room temperature and dried at 70oC under a 
vacuum condition, and then ground; The resulting powder was calcined at 500oC for 4 h for 
further studies. Pure TiO2 sample was also prepared by the above procedure, but without addition 
of AgNO3 solution. 
 
2.3 Characterization of photocatalysts 
 To study the texture and morphology of the prepared TiO2 and Ag-TiO2 samples, the 
scanning electron microscope (SEM) graphs were obtained with a Leica microscope working at 
20 kV. The SEM was fitted with an energy dispersive X-ray (EDX) accessory. The crystalline 
phase of the synthesized TiO2 and Ag-TiO2 catalysts was analyzed by X-ray powder diffraction 
(XRD) using a Philips X- ray diffractometer (Model PW 3020)  with Cu K radiation ( = 
0.154060 nm). The accelerating voltage of 40 kV and emission current of 30 mA were used. X-
ray photoelectron spectra (XPS) of the catalyst samples were also recorded with a PHI Quantum 
ESCA microprobe system using a MgK excitation source. Calibration of the spectra was done at 
the C 1s peak of surface contamination taken at 1253.6 eV. The fitting of XPS curves was 
analyzed with software of Multipak 6.0 A.  
 
 2.4 Setup of a photoreactor system 
 A photocatalytic reactor system was used for the experiments in this study is shown in 
Fig. 2, which consists of a cylindrical borosilicate glass reactor vessel with an effective volume 
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of 250 ml, a cooling water jacket, and a 8-W medium-pressure mercury lamp (Institute of 
electric light source, Beijing) positioned axially at the center as a UV light source. The reaction 
temperature was kept at 25oC by cooling water. A special glass grit as air diffuser was fixed at 
the bottom of the reactor to uniformly disperse air into the solution.  
 
[Fig. 2] 
 
2.5 Experimental procedure 
 To investigate the effects of silver deposition on the photocatalytic activity of TiO2, the 
oxidative photodegradation of BPA was carried out in the aerated either TiO2 or Ag-TiO2 
suspension under UV irradiation. The reaction suspension was prepared by adding 0.25 g of 
catalyst into 250 ml of aqueous BPA solution with an initial concentration of 10 mg/l. Prior to 
photoreaction, the suspension was magnetically stirred in a dark condition for 30 min to establish 
an adsorption/desorption equilibrium condition. The aqueous suspension containing BPA and 
photocatalyst were irradiated under UV light with constant aeration. At the given time intervals, 
the analytical samples were taken from the suspension and immediately centrifuged at 4000 rpm 
for 15 min, then filtered through a 0.45 m Millipore filter to remove the particles. The filtrate 
was analyzed for the degree of the BPA degradation. 
 
2.6 Analytical methods 
 BPA concentration was analyzed by UV/VIS spectroscopy and also HPLC (Finnigan Mat 
Spectra system P4000). In the HPLC analysis, a pinnacle II C18 column (5 μm particle size, 250 
mm length, 4.6 mm inner diameter) was employed and a mobile phase of acetonitrile/water (7:3, 
v/v) was used at a flow rate of 0.8 ml/min. An injection volume of 20 μl was used and the 
amount of BPA was determined by the UV detector at 278 nm. TOC concentration was 
determined by a TOC-analyzer (Shimadsu 5000A) equipped with an auto sampler (ASI-5000). 
 
3. Results and discussion 
3.1 Characteristics of TiO2 and Ag-TiO2 photocatalysts 
 The TiO2 and Ag-TiO2 samples were first examined by XRD and their phase conditions 
are shown in Fig. 3. The XRD pattern of these samples showed the presence of three main peaks 
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at 2 = 25.4o (101), 37.8o, and 48.1o regarded as an attributive indication of anatase titania [18, 
19]. In addition to the characteristic peak of 101 plane, diffraction peaks corresponding to rutile 
titania also appeared on the pattern at 2 = 27.5o (110), 30.8o, and 36.4o. The XRD pattern of the 
Ag-TiO2 samples are also shown in this figure. The XRD results indicated that both types of the 
TiO2 and Ag-TiO2 catalysts were predominantly crystallized into an anatase phase under this 
experimental condition. In this investigation, the intensity of the anatase peak at 2 = 25.4  0.1o 
was considered as IA (101), and the intensity of rutile peak at 2 = 27.5  0.1o was considered as 
IR (110).  
 
[Fig. 3] 
 
To estimate the fraction of anatase and rutile in the resulting Ag-TiO2 powder, the weight 
percentage of the anatase phase, WA, was calculated using the following equation [20]: 
 
I
IW
A
R
A
265.11
1

          (1) 
where IA denotes the intensity of the strongest anatase reflection, and IR is the intensity of the 
strongest rutile reflection. For a given sample, the ratio IA/IR is independent of fluctuations in 
diffractometer characteristics. 
 
The results of WA calculation for all the samples are shown in Table 1, which indicated 
that the 0.5%Ag-TiO2 and 1%Ag-TiO2 had the WA values of 73.8 and 92.39% higher than that of 
pure TiO2 (69.90%). It might be concluded that the content of rutile decreased owing to silver 
deposition. Based on the XRD results, the crystal size (D) of TiO2 and Ag-TiO2 powder can also 
be calculated using the Scherrer equation [21] and the results of crystal size (D) and the distance 
(dhkl) between crystal planes of 101 peak in the anatase of all the catalysts are also shown in 
Table 1. 
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XPS analysis was also carried out to determine the chemical and electronic structure of 
catalysts and the valence states of various species present therein. The Ti 2P, O 1s, and Ag 3d 
XPS spectra of samples are shown in Fig. 4. The intensity and positions of fitting peaks were 
calculated by multipack 6.0A software and listed in Tables 2a, 2b, and 2c. It can be seen that the 
Ti 2p XPS peaks of the pure TiO2 catalyst are narrow and have a binding energy of 458.70 eV 
(FWHM = 0.95 – 1.01 eV) attributed to Ti4+. The XPS spectra of the Ag-TiO2 catalysts showed 
the presence of two peaks matching the trivalent and tetravalent states of Ti. It is clear that the 
presence of Ti3+ formed from the deposition of Ag on the surface of TiO2. In our investigation, 
the formation of Ti3+ implies that the interaction between Ag and TiO2 matrix occurred during 
the preparation of catalysts by the ultrasonic-assisted sol-gel method. However, the O 1s XPS 
spectra showed a wide peak structure for Ag-TiO2 as illustrated in Fig. 4 and Table 2b. The peak 
at 529.67-529.81 eV (FWHM = 1.15-1.27 eV) for Ag-TiO2 had an agreement with O 1s electron 
binding energy for TiO2 molecules. For pure TiO2, the O 1s peak with slight asymmetry was 
narrow and had a binding energy of 529.81 eV (FWHM = 1.15 eV). In Fig. 4, the Ag 3d peak of 
Ag-TiO2 consisted of two individual peaks, corresponding to metallic silver (Ag0) and silver ion 
(Ag+), respectively and the values are depicted in Table 2c. The peak at 368.04-368.13 eV can be 
attributed to Ag0 and the peak at 366.28-366.58 eV to Ag+, respectively [22, 23].  The above 
result had a strong agreement with the previous literature23. Here Ag-TiO2 was prepared by the 
ultrasonic-assisted sol-gel method, in which AgNO3 was first adsorbed on the surface of the 
TiO2, and then reduced into Ag0.  The different species of Ag on the surfaces of TiO2 had 
different photoactivity and optical absorption properties. Therefore, the photoactivity of Ag-TiO2 
samples to UV light was affected by the presence of Ag0 and Ag+ on the surface of TiO2. 
 
[Fig. 4] 
 
 The texture and morphology of the TiO2 sample in comparison with Ag-TiO2 were also 
observed by SEM analysis and the images are shown in Fig. 5. The pure TiO2 layer appeared to 
have a granular morphology, while the Ag-TiO2 sample appeared to have a smoother surface 
according to the resolution used. This means that the Ag-TiO2 samples contained smaller grains 
and correspondingly gave a higher exposed surface than the pure TiO2 sample. Here the presence 
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of Ag modified the texture of the TiO2 surfaces. On the basis of SEM results, the TiK- 
fluorescence signal for pure TiO2 and Ag-TiO2 samples was also obtained by EDX analysis and 
the EDX spectra of pure TiO2 and 1%Ag-TiO2 are shown in Fig. 6, which showed both of 
qualitative and quantitative information about the elemental and atomic percentage in the pure 
TiO2 and Ag-TiO2 samples as presented in Table 3.  
  
[Fig. 5] 
 
[Fig. 6] 
 
 
3.2 Photodegradation of BPA  
To determine the photocatalytic activity of the prepared catalysts, two experiments were 
first carried out to photodegrade BPA in its solution with initial concentration of 10 mg/l at pH 
5.3 using the pure TiO2 and Ag-TiO2 catalysts, respectively. During the photoreaction, samples 
were taken at different time intervals and analyzed by UV spectrometer. The UV spectra of 
samples with different reaction time are shown in Figs. 7 and 8. It can be seen that the significant 
decrease of UV absorbance at the wavelength band of 190-300 nm along with time reflected the 
degradation of BPA in both the experiments.  Compared to pure TiO2, the Ag-TiO2 catalyst 
exhibited a faster rate of BPA degradation significantly.  
 
[Fig. 7] 
 
[Fig. 8] 
 
 
To determine an optimum amount of Ag deposited on the TiO2 surface, a set of 
experiments was then carried out to photodegrade BPA in its solution using different Ag-TiO2 
catalysts with a amount of Ag deposition from 0.1% to 2% by weight and the BPA concentration 
was quantified by the HPLC analysis. The experimental results as shown in Fig. 9 demonstrated 
that after 120 min reaction, BPA in all the suspensions were reduced by more than 97%. Among 
them, the 1%Ag-TiO2 catalyst achieved the highest efficiency of the BPA degradation in its 
suspension. A further more Ag content on TiO2 seemed detrimental to the photodegradation 
efficiency. 
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[Fig. 9] 
 
3.3 TOC removal in BPA degradation 
To study the mineralization of BPA in this photocatalytic reaction, the experiment of 
BPA degradation with initial TOC concentration of 7.8 mg/l was carried out for 120 min and 
seven samples in each test were collected at the time intervals of 0, 10, 20, 40, 60, 90, and 120 
min, respectively and analyzed for TOC concentration. The experimental results are shown in 
Fig. 10.  The TOC concentration with an initial value of 7.8 mg/l in BPA solution decreased 
significantly during the photoreaction by using all the prepared photo-catalysts as shown in Fig. 
10. It was found that the TOC removals with pure TiO2, 0.1%Ag-TiO2, 0.5%Ag-TiO2, 1%Ag-
TiO2, and 2%Ag-TiO2 were achieved by 78.64, 72.01, 88.25, 85.50, and 63.00%, respectively 
after 120 min reaction. These results indicated that both catalysts of 0.5%Ag-TiO2, and 1%Ag-
TiO2 achieved the highest TOC removal, which was also matched with the BPA degradation 
results. These results indicated that BPA in this photocatalytic reaction system can be remarkably 
degraded to a very low level within 120 min with a high extent of mineralization. 
 
[Fig. 10] 
 
 
3.4 The effect of Ag dosage on the photocatalytic activiy of TiO2 catalysts 
In order to investigate the effect of Ag dosage on the photocatalytic activity of TiO2 
catalysts in the BPA degradation, the experimental results as shown in Fig. 9 were further fitted 
by using the first-order kinetic model to determine the reaction rate for different Ag-TiO2 
catalysts. The kinetic results as shown in Fig. 11 showed that the BPA degradation in this 
photocatalytic oxidation system well followed the first-order kinetics and an optimum Ag dosage 
of 1% on TiO2 catalyst was determined as shown in Fig. 12. It may be explained that at the Ag 
content below its optimum value, the Ag particles deposited on the TiO2 surface can act as 
electron-hole separation centers [18]. The electron transfer from the TiO2 conduction band to 
metallic silver particles at the interface is thermodynamically possible because the Fermi level of 
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TiO2 is higher than that of silver metal [24]. This results in the formation of Schottky barrier at 
metal-semiconductor contact region and improves the photocatalytic activity of TiO2. On the 
contrary, at the Ag content beyond its optimum value, the Ag particles can also act as 
recombination centers, thereby decreasing the photocatalytic activity of TiO2. It has been 
reported that the probability for the hole capture is increased by the large number of negatively 
charged Ag particles on TiO2 at high Ag content, which reduces the efficiency of charge 
separation [25, 26]. In this study, the Ag-TiO2 sample under UV irradiation demonstrated a 
considerable increase in the BPA degradation as compared to the pure TiO2 sample.  
 
[Fig. 11] 
 
[Fig. 12] 
 
3.5 Mechanism of the enhanced photocatalytic activity 
 The photocatalytic activity of TiO2 for the oxidative degradation of BPA may be 
enhanced by the Ag deposition through the following mechanisms: nanosized Ag particles 
deposited on TiO2 act as electron traps, enhancing the electron-hole separation and the 
subsequent transfer of the trapped electron to the adsorbed O2 acting as an electron acceptor. 
This could be explained by a surface electronic effect induced by silver. After the 
photogeneration of electrons and holes by photons of appropriate energy (h  EG, EG = 3.2ev) as 
shown in the equation 2. The presence of metal silver can help the electron-hole separation by 
attracting photoelectrons as shown in the equation 3. This reaction enables the positive 
photoholes h+ to react with OH- adsorbed species to create ·OH as shown in the equation 4, 
which are generally assumed to be oxidative agents. 
 
TiO2 + hν  e- + h+          (2) 
Ag + e-  eAg-          (3) 
OH- + h+  ·OH          (4) 
·OH + BPA  Intermediates  CO2 +H2O       (5) 
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Here, the presence of Ag on TiO2 surface favors the migration of photo-produced electron to Ag, 
thus improving the electron-hole separation. Subsequently, electrons migrate from Ag to O2 
molecules. In addition to this role of Ag deposites, the mechanism of photocatalytic reaction on 
the surface of Ag-TiO2 catalyst can be illustration in Fig.13. The enhanced reduction of oxygen 
through better electron-hole separation in Ag-TiO2 particles compared to pure TiO2 increases the 
rates of BPA degradation. On the other hand, the presence of two methyl groups in BPA were 
initially attacked with .OH and/or .OOH radicals having strong oxidizing power, followed by the 
cleavage of the two phenyl moieties. Finally, the photomineralisation of CO2 gas occurred via 
oxidative processes involving carboxylic acids and aldehydes. 
 
[Fig. 13] 
 
4. Conclusion 
 A series of silver-deposited titania samples were prepared, characterized, and investigated 
for the BPA degradation under UV irradiation. The improvement of photocatalytic activity due 
to the addition of silver was found to be obvious according to the photocatalytic rate expression. 
The principal benefit in photocatalytic activity resulted from several reasons including the 
increase of exposed surface due to the textural characteristics of the Ag-TiO2 layers, the 
elimination of electron-hole recombination due to the existence of Ag deposits on TiO2 surface. 
The experiments demonstrated BPA was effectively degraded in aqueous Ag-TiO2 suspension 
for more than 97% within 120 min, while TOC was also converted to CO2 with a high portion of 
up to 86%. This Ag-TiO2 photocatalytic oxidation process may have a good potential for 
advanced water and wastewater treatment to eliminate endocrine disrupting chemicals to a very 
low level in the future. 
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Table 1.  Crystal size (D), weight percentage of the anatase phase (WA), and the distance 
between the crystal planes of A101 peak of TiO2 doped with Ag 
Catalyst D (nm) WA(%)   d(hkl)a 
TiO2 43.36 69.90 3.5065 
0.5%Ag-TiO2 33.73 73.80 3.5038 
1%Ag-TiO2 27.57 92.39 3.5154 
 
 
 
 
 
 
 
Table 2a.  Data of Ti 2p in XPS analysis 
Catalysts 
Ti 2p 3/2 
Ti3+ Ti4+ 
BE (eV) FWHM (eV) Area (%) BE (eV) FWHM (eV) Area (%) 
TiO2    458.70 0.95 100 
0.5%Ag-TiO2 457.49 1.12 2.14 458.70 1.03 97.85 
1.0%Ag-TiO2 457.15 0.82 3.0 458.70 1.03 97.0 
2.0%Ag-TiO2 457.53 1.14 7.93 458.70 1.01 92.70 
FWHM: Full width at a half of the maximum height of peaks; BE: Binding energy 
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Table 2b.  Data of O 1s in XPS analysis 
Catalysts 
O 1s 
O 1s (1/3) O 1s (2/3) O 1s (3/3) 
BE 
(eV) 
FWHM 
(eV) 
Area 
(%) 
BE 
(eV) 
FWHM 
(eV) 
Area 
(%) 
BE 
(eV) 
FWHM 
(eV) 
Area 
(%) 
TiO2 529.81 1.15 94.01 530.85 1.31 5.99    
0.5%Ag-TiO2 529.67 1.15 87.08 531.11 1.31 12.92    
1.0%Ag-TiO2 529.81 1.15 82.49 531.27 1.31 17.51    
2.0%Ag-TiO2 529.92 1.27 69.22 531.13 1.17 
 
14.26 532.07 1.23 15.52 
 
FWHM: Full width at a half of the maximum height of peaks; BE: Binding energy 
 
Table 2c.  Data of Ag 3d XPS analysis 
Catalysts 
Ag 3d 5/2 
Ag Ag+ 
BE (eV) FWHM (eV) Area (%) BE (eV) FWHM (eV) Area (%) 
0.5%Ag-TiO2 368.13 1.39 75.42 366.28 1.84 24.58 
1.0%Ag-TiO2 368.12 1.15 88.95 366.58 1.04 11.05 
2.0%Ag-TiO2 368.04 1.27 100    
FWHM: Full width at a half of the maximum height of peaks; BE: Binding energy 
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Table 3. Energy Dispersive X-ray elemental and atomic analysis of TiO2 and Ag-TiO2. 
Catalyst O Ti Ag 
 Element 
(%) 
Atomic (%) Element 
(%) 
Atomic (%) Element 
(%) 
Atomic (%)
TiO2 37.56 64.30 62.44 35.70   
1% Ag-TiO2 31.05 57.56 68.18 42.22 0.77 0.21 
 
 
 
 
Table 4. Kinetic constant k value for the degradation of BPA using TiO2 and Ag-TiO2 
No. Catalyst k (min-1) R2 
1. TiO2 3.14 x 10-02 0.9875 
2. 0.1Wt% Ag-TiO2 4.6 x 10-02 0.9856 
3. 0.5 Wt% Ag-TiO2 7.05 x 10-02 0.9697 
4. 1Wt% Ag-TiO2 8.36 x 10-02 0.9894 
5. 1.5% Wt%Ag-TiO2 3.05 x 10-02 0.985 
6. 2 Wt%Ag-TiO2 3.0 x 10-02 0.9877 
7. 3 Wt%Ag-TiO2 2.66 x 10-02 0.9885 
8. 5 Wt%Ag-TiO2 2.08 x 10-02 0.9844 
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Fig. 7. Reduction of BPA by TiO2 at different reaction time under UV irradiation (Initial 
concentration of BPA = 10 mg/l; pH 5.3; catalyst = 1 g/l)  
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Fig. 11. Fitting for the experimental data of BPA degradation by the first-order kinetic model 
 
Fig. 12. Effect of Ag deposition on TiO2 on the BPA degradation of (Initial concentration of 
BPA = 10 mg/l; pH  5.3; catalyst = 1 g/l) 
 
Fig. 13. Mechanism of the photocatalytic reaction on the Ag-TiO2 catalyst under UV irradiation 
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